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7KH SURWHFWLRQ RI UHLQIRUFHG FRQFUHWH VWUXFWXUHV DJDLQVW FRUURVLRQ LV SURYLGHG E\ GHVLJQ SULQFLSOHV VXFK DV
FRQFUHWHFRYHUDQGTXDOLW\RIFRQFUHWH7KHFRUURVLRQKDVDJUHDWHIIHFWRQVWUXFWXUHLQ WHUPVRIWKHXOWLPDWH OLPLW
VWDWHDQGVHUYLFHDELOLW\OLPLWVWDWH7KXVWKHFRUURVLRQQRWRQO\GHFUHDVHVWKHUHLQIRUFHPHQWFURVVVHFWLRQDUHDWKXV
GHFUHDVLQJ WKH UHVLVWDQFH DVZHOO EXW LW DOVR LQFUHDVHV WKH YROXPH RI WKH FRUURVLYH SURGXFWV UXVW JLYLQJ ULVH WR
WHQVLOHDQGFRPSUHVVLYHVWUHVVHVDQGWKHQXOWLPDWHO\FUDFNVZKLFKDUHXQGHVLUDEOHLQWHUPVRIVHUYLFHDELOLW\>@
7KH SDSHU GHDOV ZLWK QXPHULFDO 'PRGHOLQJ RI UHLQIRUFHPHQW FRUURVLRQ LQ SURJUDP$WHQD ZKLFK LV XVHG WR
YHULI\ WKH ODERUDWRU\ WHVWV 7KH DLP ZDV WR ILQG RXW KRZ WKH UHLQIRUFHPHQW FRUURVLRQ DIIHFWV WKH LQLWLDWLRQ DQG
SURSDJDWLRQRIFUDFNVLQUHLQIRUFHGFRQFUHWHZLWKDIRFXVRQWKHFUDFNZLGWK
([SHULPHQWDOPHDVXUHPHQWVRQVSHFLPHQV
7KHQXPHULFDOPRGHOLQJLVEDVHGRQH[SHULPHQWDOPHDVXUHPHQWVFDUULHGRXWDW987%UQR>@)RUW\VDPSOHVRI
VPDOO EHDPV ZLWK VPRRWKIDFHG UHLQIRUFHPHQW FODVV  DQG WHQ VDPSOHV RI VPDOO EHDPV ZLWK WXEXODU FURVV
VHFWLRQFODVVZHUHPDGHIRUGLDJQRVWLFVXUYH\7KHGLDPHWHURIERWKEDUVVPRRWKIDFHGUHLQIRUFHPHQWDQG
WXEHZDVPP)LJ
7KHPD[LPXPPHDVXUHG FUDFNZLGWKZDVPP LQ WKH FDVHRI EHDPVZLWK UHLQIRUFHPHQW FODVV  DQG
PPLQWKHFDVHRIWXEHFODVV


)LJ([SHULPHQWDOVSHFLPHQ±VPDOOEHDPVZLWKGLPHQVLRQV
7KH YDOXHV IURP H[SHULPHQW VKRZQ LQ )LJ  DUH WKH DYHUDJH YDOXHV IURP PHDVXUHPHQWV 7KH FRUURVLYH
HQYLURQPHQWV ZHUH FUHDWHG GXULQJ WKH H[SHULPHQW LQ RUGHU WR DFFHOHUDWH WKH SURFHVV RI FRUURVLYH DFWLYLW\
)LYHSHUFHQWDTXHRXVVROXWLRQRI1D&/ZDVXVHGWRFUHDWHWKHDSSURSULDWHFRUURVLRQFRQGLWLRQV7KHVSHFLPHQVZHUH
LQVHUWHGLQWRLWRQO\WRRIWKHLUKHLJKWIRUKRXUVDQGVXEVHTXHQWO\IRUKRXUVWKH\ZHUHSODFHGLQWRDQHOHFWULF
RYHQDWWHPSHUDWXUHRI&7KLVF\FOHZDVUHSHDWHGUHJXODUO\IRUD\HDU


)LJ([SHULPHQWDOUHVXOWVRIFUDFNZLGWKYDULDWLRQ
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1XPHULFDOPRGHOLQJRIFRUURVLRQ
7KH ' VRIWZDUH $7(1$ ZDV XVHG IRU QXPHULFDO PRGHOLQJ RI VSHFLPHQV )LJ  2QO\ WKH VSHFLPHQV VPDOO
EHDPVZLWK VPRRWKIDFHG UHLQIRUFHPHQWFODVVZHUHPRGHOHG7KHH[SHULPHQWKDVFRQILUPHGYROXPH
LQFUHDVHRIFRUURVLYHSURGXFWVGXULQJWHVWLQJSHULRGDQGGHFUHDVHRIEDUVFURVVVHFWLRQ7KRVHGDWDZHUHXVHG
DVSDUDPHWHUVIRUQXPHULFDOPRGHOLQJRILQLWLDWLRQSURSDJDWLRQDQGZLGWKRIDFUDFN
7KHUHLQIRUFHPHQWFURVVVHFWLRQDUHDLVGHFUHDVLQJGXHWRFRUURVLRQZKLOHWKHYROXPHRIWKHFRUURVLYHSURGXFWV
UXVW LQFUHDVH > @'XH WR WKLV SKHQRPHQRQ LWZDV QHFHVVDU\ WR UHFDOFXODWH WKH UHLQIRUFHPHQW GLDPHWHUࢥW DW
WLPHWDQGDOVRWKHSHUFHQWDJHORVVRIFURVVVHFWLRQDUHDRIHPEHGGHGUHLQIRUFHPHQW)LJ


)LJ&KDQJHRIUHLQIRUFHPHQWFURVVVHFWLRQDUHDGXHWRFRUURVLRQ±WKHRUHWLFDODSSURDFK
7KHWRWDODUHDRIUHLQIRUFHPHQWDWWLPHWLVFDOFXODWHGDV
VWRWDO V$ W $  S     
   VWRWDO V VGLIIHU$ W $ W $ W  S  S W SS      I   I   
ZKHUHDVWKHH[SHULPHQWKDVFRQILUPHGLQFUHDVHRIFRUURVLRQGXULQJWKHWHVWLQJSHULRGKHQFHIROORZVS 
7KHGLDPHWHUࢥWGHSHQGLQJRQWLPHWZDVFDOFXODWHGIURPIRUPXOD
   VWRWDO$ W  S W S
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
6XEVHTXHQWO\WKHSHUFHQWDJHORVVRIUHLQIRUFHPHQWFURVVVHFWLRQDUHDZDVFDOFXODWHG
VWRWDO
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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7KHFRUURVLRQLQFUHDVHVQRQOLQHDUO\ZLWKWLPH7KHPRGHORIVXUIDFHDUHDFRUURVLRQZDVXVHGIRUFDOFXODWLRQRI
FKDQJLQJRIFURVVVHFWLRQUHLQIRUFHPHQWDUHDLQVLQJOHVWHSV7KHFKDQJHRIFURVVVHFWLRQDUHDLVJLYHQE\IRUPXOD
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ZKHUH LFRUU LVWKHFRUURVLRQFXUUHQWGHQVLW\>ȝ$FP@ȝ$FPLVHTXDOWRȝP\HDURIFRUURGHGOD\HU
W LVWLPHRISDVVLYHVWDJH>@
7KHUHLQIRUFHPHQWYROXPHLQFUHDVLQJGXHWRFRUURVLRQZDVSXWLQWRPRGHODVORDGXVLQJVKULQNDJHIXQFWLRQEXW
ZLWKWKHRSSRVLWHYDOXHVRDVWRFDXVHLQFUHDVHRIUHLQIRUFHPHQWYROXPH7KLVORDGZDVHYHQO\GLVWULEXWHGZLWKLQWKH
FURVVVHFWLRQDQGLQFUHPHQWDOO\LQFUHDVHVZLWKORDGVWHSV
7KHPRGHORIEHDPZDVFUHDWHGDFFRUGLQJWRWKHGLPHQVLRQVRIWKHH[SHULPHQWZLWKWKHRQO\GLIIHUHQFHWKDWWKH
UHLQIRUFHPHQWGRHVQRWH[FHHGWKHFRQFUHWHSDUW)LJ
$PDWHULDO³'%LOLQHDU6WHHO9RQ0LVHV´ZDVXVHGIRUPRGHOLQJUHLQIRUFHPHQWFODVVDQGDPDWHULDO³'
1RQOLQHDU&HPHQWLWLRXV ´ZDV XVHG IRUPRGHOLQJ FRQFUHWH HOHPHQWVZLWK VWUHQJWK IF 01P 7KH FRQFUHWH
SDUWRI VSHFLPHQZDVGLYLGHG LQWR WZRSDUWV  FRUHDQG ULQJZLWKDZLGWKRIPP$FRQWDFWEHWZHHQ WKRVH WZR
HOHPHQWVZDVFRQVLGHUHGDV ULJLG7KH UHLQIRUFHPHQWFURVVVHFWLRQZDVPRGHOHGDVKH[DJRQZLWK WKH VDPHFURVV
VHFWLRQDUHDDVRULJLQDOWKHFLUFOHEHFDXVHWKH'YHUVLRQRI$WHQDGRHVQRWDOORZWRPRGHOFLUFXODUFURVVVHFWLRQV
7KHPRQLWRUVIRUFUDFNVZLGWKREVHUYLQJZHUHJLYHQDVJOREDOIRUFRQFUHWHULQJPDFURHOHPHQWVDQGIRUDOOWKHWKUHH
GLUHFWLRQRIWKHFRRUGLQDWHV\VWHP[\]
7KHFRQWDFWEHWZHHQFRQFUHWHDQGUHLQIRUFHPHQWZDVPRGHOHGZLWKPDWHULDOFKDUDFWHULVWLF³'LQWHUIDFH´ZKLFK
LVEDVHGRQ0RKU&RXORPEFULWHULRQZLWKWHQVLRQFXWRII7KHFRQVWLWXWLYHUHODWLRQIRUDJHQHUDOWKUHHGLPHQVLRQDO
FDVHLVJLYHQLQWHUPVRIWUDFWLRQVRQLQWHUIDFHSODQHVDQGUHODWLYHVOLGLQJDQGRSHQLQJGLVSODFHPHQWVDQGLWLVJLYHQ
E\IRUPXOD
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
ZKHUH Ĳ LVWKHVKHDUVWUHVVLQWKH[DQG\GLUHFWLRQV  
ı LVWKHQRUPDOVWUHVV
¨Y LVWKHUHODWLYHGLVSODFHPHQWRQVXUIDFH
¨X LVWKHUHODWLYHRSHQLQJRIFRQWDFW
.WW LVWKHLQLWLDOHODVWLFVKHDUVWLIIQHVV
.QQ LVWKHLQLWLDOHODVWLFQRUPDOVWLIIQHVV
7KHLQLWLDOIDLOXUHVXUIDFHFRUUHVSRQGVWR0RKU&RXORPEFRQGLWLRQZLWKWHQVLRQFXWRII
F ¡W d V IRU WIV d   
W  IRU W! IV   
ZKHUH F LVWKHFRKHVLRQ  
¡ LVWKHFRHIILFLHQWRIIULFWLRQ
IW LVWKHWHQVLOHVWUHQJWKRQVXUIDFH
$IWHU VWUHVVHV YLRODWH WKLV FRQGLWLRQ WKH VXUIDFH FROODSVHV LQWR D UHVLGXDO VXUIDFH ZKLFK FRUUHVSRQGV WR GU\
IULFWLRQ)LJ
7KH FRKHVLRQ F LV HTXDO WR VXUIDFH VWUHVVHV ıVXUI DQG WKH YDOXH F  ZDV FRQVLGHUHG $OVR WKH FRHIILFLHQW RI
IULFWLRQ DQG WHQVLOH VWUHQJWK HTXDO WR ]HURZHUH FRQVLGHUHG ¡  IW 7KHYDOXHVRI LQLWLDO HODVWLF QRUPDO DQG
VKHDUVWLIIQHVVDUHHVWLPDWHGIURPIRUPXODH
QQ
O
(. W  WW O
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
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ZKHUH ( LVWKHPLQLPDOHODVWLFPRGXOXV  
* LVWKHPLQLPDOVKHDUPRGXOXV 
WO LVZLGWKRIWKHLQWHUIDFH]RQH 


)LJ)DLOXUHVXUIDFHIRULQWHUIDFHHOHPHQWVLQQXPHULFDOPRGHO
7KHYDOXHV.QQ ā01PDQG.WW ā01PZHUHFRQVLGHUHGWRWUDQVIHUWKHFRPSUHVVLYHVWUHVVHV
IURPUHLQIRUFHPHQWWRFRQFUHWHLQWUDQVYHUVHGLUHFWLRQDQGWRHQVXUHWKHVOLSEHWZHHQUHLQIRUFHPHQWDQGFRQFUHWHLQ
ORQJLWXGLQDOGLUHFWLRQ,WHOLPLQDWHVWKHFUHDWLRQRQWHQVLOHVWUHVVHVLQORQJLWXGLQDOGLUHFWLRQ
5HVXOWVRIQXPHULFDOPRGHOLQJRIFRUURVLRQ
7KHYDOXHS ZDVGHWHUPLQHG IURP IRUPXOD 7KLVYDOXH WKHEHVW UHSUHVHQWV WKHPHDVXUHGYDOXHV
IURPH[SHULPHQWFXUYHVLQ)LJ7KHKLJKFRQVLVWHQF\RIUHVXOWVFDQEHVHHQLQ)LJ


)LJ&RPSDULVRQRIGHSHQGHQF\RIFUDFNVRQQXPHULFDOPRGHOVZLWKDQGZLWKRXWFRQWDFW
7KH FUDFNV SURSDJDWLRQ LQ IXOO 'PRGHO LV VKRZQ LQ )LJ D DQG FUDFN SDWWHUQ LQ WKHPLGGOH FURVVVHFWLRQ LV
VKRZQLQ)LJEDQG)LJF

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VXUIDFH
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  
 DIXOO'PRGHOZLWKFUDFNV   EDOOFUDFNV  FFUDFNVZLWKZLGWKRYHUPP
          FUDFNVRIVPDOOHUZLGWKZHUHILOWHUHG
)LJ3URSDJDWLRQRIFUDFNVIURPLQVLGHWRZDUGVRXWVLGHLQ'PRGHO
,QIOXHQFHRIFRQFUHWHFRYHURQFUDFNZLGWKGXHWRFRUURVLRQ
7KH UHODWLRQVKLS EHWZHHQ FUDFN ZLGWK DQG WKH FRUURVLRQ UDWH >@ ZDV GHYHORSHG LQ >@ 7KH UHODWLRQ KDV WKH
VLPSOHOLQHDUIRUPDWDQGLVJLYHQE\
Z   W  'I   
ZKHUH ¨ࢥW LVWKHWKLFNQHVVRIFRUURVLRQORVV>PP@
$ERYHPHQWLRQHGGHSHQGHQF\ZDVDSSOLHG WRYDOXHV IURPH[SHULPHQWDOPHDVXUHPHQWV )LJ7KHUHVXOWVDUH
FRQVLGHUDEO\GLIIHUHQW,QRUGHUWRYHULI\DQGLPSURYHWKHIRUPXOD WKHIRXUVPDOOEHDPVVSHFLPHQVZLWKYDULRXV
FRQFUHWHFRYHUZHUHPRGHOHG)LJ7ZRVLGHVRIVSHFLPHQVZHUHGRXEOHGLQRUGHUWRPRUHUHDOLVWLFDOO\UHSUHVHQW
WKHUHDOUHLQIRUFHPHQWLQVWUXFWXUHV


 DFRQFUHWHFRYHUPP  EFRQFUHWHFRYHUPP FFRQFUHWHFRYHUPP GFRQFUHWHFRYHUPP
)LJ0RGHOVRIVSHFLPHQVZLWKYDULRXVFRQFUHWHFRYHUV

    
 DFRQFUHWHFRYHUPP EFRQFUHWHFRYHUPP FFRQFUHWHFRYHUPP GFRQFUHWHFRYHUPP
)LJ&UDFNGHYHORSPHQWLQFURVVVHFWLRQRI'PRGHOGHSHQGLQJRQFRQFUHWHFRYHU
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7KHFUDFNGHYHORSPHQWGHSHQGLQJRQFRQFUHWHFRYHUGLPHQVLRQVKRZQLQWKHPLGGOHRIVSHFLPHQVPLGGOHFURVV
VHFWLRQLVVKRZQLQ)LJ-XVWWKHFUDFNVZLWKFUDFNZLGWKRYHUPPDUHVKRZQWKHFUDFNVRIVPDOOHUZLGWKV
ZHUHILOWHUHG
2WKHU IDFWRUV LQIOXHQFH WKH FUDFNZLGWK LQ VWUXFWXUHV DV OLNHGLPHQVLRQRI FRQFUHWH FRYHU WKH FRQFUHWH WHQVLOH
VWUHQJWKDQGWKHUHLQIRUFHPHQWGLDPHWHU7KRVHIDFWRUVDUHQRWLQFOXGHGLQIRUPXOD)RUWKLVUHDVRQWKHIRUPXOD
ZDVPRGLILHG


)LJ,QIOXHQFHRIFRQFUHWHFRYHURQFUDFNZLGWK
6LQFH WKH FUDFN GHYHORSPHQW LV QRW OLQHDU LW LV EHVW UHSUHVHQWHG E\ WKH VHFRQG GHJUHH SRO\QRPLDO 7KXV WKH
TXDGUDWLFHTXDWLRQZDVXVHG7KH IRUPRI IRUPXOD LV LQIOXHQFHGE\ WKH IDFW WKDW LI WKHFRUURVLRQ UDWH LQFUHDVHV VR
ZRXOGLQFUHDVHWKHFUDFNZLGWK0RUHRYHU WKHFUDFNZLGWKLV LQGLUHFWO\SURSRUWLRQDOWRWKHFUDFNOHQJWKFRQFUHWH
FRYHUWKHORQJHUWKHFUDFNFRQFUHWHFRYHUWKHZLGWKVVPDOOHU
%DVHRQWKRVHFRQVLGHUDWLRQVWKHIRUPXODZDVFKDQJHGWRIROORZLQJIRUP

FW
Z F I  'II   
ZKHUH ࢥ LVWKHUHLQIRUFHPHQWGLDPHWHU>PP@
¨ࢥ LVORVVRIWKLFNQHVVGXHWRFRUURVLRQ>PP@
F LVWKHFRQFUHWHFRYHUWKLFNQHVV>PP@
IFW LVWKHFRQFUHWHWHQVLOHVWUHQJWK>01P@ 
$OVRWKHSDUDPHWHUDVTXDOLW\RIFRQFUHWHLQIOXHQFHVWKHFUDFNZLGWK7KHWHQVLRQVWUHQJWKIFWWDNHVLQWRDFFRXQW
WKDWHIIHFW
7KHFXUYHVREWDLQHG IURPQXPHULFDOPRGHOLQJZHUHGUDZQRYHU WKHFXUYHVREWDLQHGE\DSSOLFDWLRQRI IRUPXOD
7KHVDPHYDOXHVRIUHLQIRUFHPHQWGLDPHWHUFRQFUHWHWHQVLRQVWUHQJWKDQGWKHWKLFNQHVVRIFRUURVLRQORVVZHUH
XVHGIRUDOOWKHFXUYHV2QO\WKHGLPHQVLRQRIFRQFUHWHFRYHUZDVFKDQJHG)LJ

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
)LJ,QIOXHQFHRIFRQFUHWHFRYHURQFUDFNZLGWK
$SSOLFDWLRQRQUHDOUHLQIRUFHGFRQFUHWHJLUGHUEULGJH
7KHREVHUYHGEULGJH LV LQ WKHYLOODJH.ROiURYLFHSDUWRIâNRUXE\RQ WKHURDG,RYHU WKH.ROiURYLFHULYHU
)LJ7KH UHLQIRUFHGFRQFUHWH VLQJOH VSDQJLUGHUEULGJHKDVD WKHRUHWLFDO VSDQRIPWKH OHQJWKRI WKH
EULGJH LV P 7KHZLGWK RI WKH URDG LV P DQG WKH RYHUDOO ZLGWK RI WKH EULGJH LV P 7KH EULGJH
VNHZQHVVLV7KHVXSHUVWUXFWXUHFRQVLVWVRIDEULGJHVODEKDYLQJDWKLFNQHVVRIPDQGRIVL[PDLQEHDPV
ZLWKGLPHQVLRQVRI P7KH HQGGLDSKUDJPV KDYHGLPHQVLRQVRI PDQG WKUHH LQWHUPHGLDWH
GLDSKUDJPVKDYLQJGLPHQVLRQVRIPDUHXVHGWRHQVXUHWKHWUDQVYHUVHORDGGLVWULEXWLRQ


)LJ%ULGJHVXSHUVWUXFWXUHYLHZ
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7KHUHLQIRUFHPHQWFRUURVLRQRIPDLQJLUGHUVGHFUHDVHVWKHUHPDLQLQJOLIHWLPHRIEHDPV7KHFRUURVLRQGRHVQRW
RQO\GHFUHDVH WKH UHLQIRUFHPHQW FURVVVHFWLRQ EXW DOVR FDXVHV WKH FUDFNV DQGGURSSLQJRXW WKH FRQFUHWH FRYHU ,W
PHDQVWKDWWKHIOH[XUDOVWLIIQHVVLVGHFUHDVLQJ7KHFRUURVLYHUHGXFWLRQUDWHUXVWFDXVHVWKHSUHVVXUHDWVXUURXQGLQJ
FRQFUHWH E\ LQFUHDVLQJ LWV YROXPH 6R WKH WHQVLRQ VWUHVVHV DUH RFFXUULQJ 7KHPLFUR FUDFNV DUH FUHDWHG DIWHU WKH
FRQFUHWH WHQVLOH VWUHQJWK LV H[FHHGHG 7KH PLFUR FUDFNV DUH FRQQHFWLQJ LQWR ORQJLWXGLQDO FUDFNV E\ VXEVHTXHQW
LQFUHDVLQJRIFRUURVLYHYROXPHUHGXFWLRQUDWH7KHFUDFNVZLWKKLJKFRUURVLYHUHGXFWLRQUDWHDUHDEOH WRFDXVH WKH
GHFUHDVLQJRIERQGEHWZHHQ FRQFUHWHDQG UHLQIRUFHPHQWDQG IROORZLQJGURSSLQJRXWRIFRQFUHWHFRYHU7KHVDPH
HIIHFWRFFXUVDOVRDWVRPHSODFHVRIVSDQGUHOEHDPVILJ
7KHQXPHULFDOPRGHORIUHLQIRUFHPHQWFRUURVLRQZDVFUHDWHGLQWKH'VRIWZDUH$7(1$2QO\WKHFURVVVHFWLRQ
RI7JLUGHUZLWKUHDOGLPHQVLRQVZDVPRGHOHG)LJ

 
  D7KHFURVVVHFWLRQRI7JLUGHU    E7KHQXPHULFDO'PRGHO±FURVVVHFWLRQ
)LJ&URVVVHFWLRQRI7JLUGHUDQGWKHQXPHULFDOPRGHO
7KHPDWHULDOPRGHORIFRQFUHWH³'1RQOLQHDU&HPHQWLWLRXV´ZLWKFRPSUHVVLYHVWUHQJWKIF 1PPZDV
DSSOLHG IRU FRQFUHWH 7KH EDVLF SURSHUWLHV RI WKLV PDWHULDO PRGHO DUH WHQVLOH VWUHQJWK IUDFWXUH HQHUJ\ DQG WKH
HTXLYDOHQW XQLD[LDO ODZ7KLVPDWHULDOPRGHO SURYLGHV REMHFWLYH UHVXOWV GXH WR IRUPXODWLRQV EDVHG RQ HQHUJHWLFDO
SULQFLSOHVDQGLWVGHSHQGHQF\RQWKHILQLWHHOHPHQWPHVKLVQHJOLJLEOH7KHPDLQUHLQIRUFHPHQWLQWKH5&JLUGHUZDV
PRGHOOHG DV WKH ³' %LOLQHDU 6WHHO YRQ 0LVHV´ HOHPHQW ZLWK \LHOG VWUHQJWK RI I\ 1PP 2WKHUV
FKDUDFWHULVWLFVDUHFDOFXODWHGE\VRIWZDUH$7(1$RQ WKHEDVLVRI UHGHILQHGIRUPXODV7KHULJLGFRQWDFWVEHWZHHQ
FRQFUHWHDQGUHLQIRUFHPHQWZHUHFRQVLGHUHG
7KH LQLWLDO YDOXH RI GLDPHWHU I PP WKH UHGXFHG GLDPHWHU LQ WLPH IW PP DQG WKH SHUFHQWDJH
S  ZHUH FRQVLGHUHG 6R WKH ILQDO LQFUHDVH RI UHLQIRUFHPHQW DUHD LV S  7KLV YDOXH ZDV XVHG LQ
QXPHULFDOPRGHO)RUEHWWHUPRQLWRULQJRI FUDFNV IRUPDWLRQ DQGGHYHORSPHQW WKH YDOXHSZDVGLYLGHG LQWR WHQ
ORDGLQJVWHSV7KHFUDFNSDWWHUQLQWKHFURVVVHFWLRQLVVKRZQLQ)LJ,WFDQEHVHHQWKDWWKHFUDFNVDUHFRQQHFWHG
LQWRHGJHFUDFNVIURPLQVLGHWRZDUGVWKHRXWVLGHVXUIDFHDQGWKDWZDVWKHUHDVRQRIFRQFUHWHFRYHUGURSSLQJRXW


D&URVVVHFWLRQRI7JLUGHUZLWKFUDFNV  E'HWDLORIFUDFNVLQFURVVVHFWLRQ
)LJ&UDFNVIRUPDWLRQDQGGHYHORSPHQWLQORDGLQJVWHSV
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&RQFOXVLRQV
7KHUHVXOWVFRQFHUQLQJWKHUHLQIRUFHPHQWFRUURVLRQQXPHULFDOPRGHOLQJDUHSUHVHQWHGLQWKHSDSHU7KHLQIOXHQFH
RI UHLQIRUFHPHQW FRUURVLRQ RQ WKH FUDFN IRUPDWLRQ DQG SURSDJDWLRQ ZHUH PRQLWRUHG LQ WKH FURVVVHFWLRQ RI WKH
VSHFLPHQVLQODERUDWRU\DQGLQWKHFURVVVHFWLRQRIWKHUHDOUHLQIRUFHGJLUGHURIEULGJH,QWKHSDSHUZDVVKRZQWKDW
DOUHDG\ D VPDOO FRUURVLRQ SHUFHQWDJH RI FRUURGHG UHLQIRUFHPHQW DUHD FDXVHG WKH PLFUR FUDFN IRUPDWLRQ DQG
SURSDJDWLRQ LQVLGH WKHFURVVVHFWLRQQHDU UHLQIRUFHPHQW7KHPLFURFUDFNVDUHFRQQHFWLQJ LQWRHGJHFUDFNVGXH WR
FRUURVLRQLQFUHDVLQJZKLFKFDQOHDGWRFRQFUHWHFRYHUGURSSLQJRXW,QWKDWFDVHWKHVXIILFLHQWVWUHQJWKDQGERQGLQJ
RIFRQFUHWHFRYHULVQRWHQVXUHG
7KHUHVXOWVIURPWKHQXPHULFDOPRGHOLQJDUHFRPSDUHGWRH[SHULPHQWDOPHDVXUHPHQWV6PDOOGLIIHUHQFHVPD\EH
FDXVHG E\ WKH IDFW WKDW WKH FUDFNV ZLGWK LQ WKH QXPHULFDO PRGHOLQJ ZDV PHDVXUHG JOREDOO\ RQ WKH VXUIDFH LQ
FRQFUHWH ULQJZKHUHDV WKHFUDFNVZLGWK LQ WKHH[SHULPHQWZDVPHDVXUHGDWRQHSODFHWKHFUDFNZLWKPD[LPXP
ZLGWK
$FNQRZOHGJHPHQWV
7KLVZRUNZDVVXSSRUWHGE\WKH6ORYDN5HVHDUFKDQG'HYHORSPHQW$JHQF\XQGHUFRQWUDFW1R$399
DQGE\5HVHDUFK3URMHFW1RRI6ORYDN*UDQW$JHQF\
5HIHUHQFHV
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